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MEASUREMENTS OF LONG-LIVED COSMOGENIC NUCLIDES IN RETURNED COMET NUCLEUS 
SAMPLES n , 

Sept^oflhSLt^-B-Sn; Univ" ' of ' California, San Oiego, La Jolla CA 92093 

Measurements of long lived cosmic ray Produced rad i°™° Ud *® ^ or 
much information on the his to^ es and ra Thege nuc i ide s can be equally 
meteorites, the moon and the ea .g. lar processing of cometary 

useful in studying cometary histories and pos it P r °“ e ' 9 orblt of the 

surfaces. The concentration of these e from the sun), the depth of 

|" c d e th 4 t ”^ 1 1, conti if uo ?L e ^it i ri 

nuclides can be fairly accurate y , mete oritic samples, 

normalized to measurements on lunar sur materials we expect the long 

Due to the continuous evaporation of surface ™^£!\TasurLents of the 
lived radioactivities to be under saturated. half-lives allow us to 

SSSlS ^ftosfo^ f S n Lst few million years. 

Solar cosmic ray (SCR) production in the surface layer can give the 
most precise information about the rates °f p J^ve^yTitt le t ime^i ihin the 

t:r { ir^r\L . 

We can make detailed estimates when this comet is selected. 

one must pay .1 tt«nt. ion t o gas" and' XsT emis^io’nT thTsw 

are taken. If it is an active ^ inactive 

effect will be removed once each orbit near perihelion. If it is an inact 
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perturbation which brought the comet into the present short per o r g 
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“citSl us^ng^^AMS Accelerator h Mass Tpectrometr'y V an<T 'neutron activation 
( 5 3 Mn ) [e g 3,4]. The present detection limit of AMS is on the or 
ii-nmc or less A few to 10 mg of silicate separate would enable us to 
atoms or J® 8S ■ n u Cli des proposed >with less than 10 % error. These 

measurements couYd be performed today, using existing technology except or 
-Ca which is being studied^ * expedite ^ _ ble^t ^e Revels 

sample ("o-f few cm depth) and a ser f ie J () of cni COre A ^^ i :e ifTL^dllrulter 
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surface processes. A surface sample of a few mg ice and a few mg car o 
needed for the additional 10 Be measurements. It is extremely important 
the depths below cometary surface be known for all samples . 

The depth profile of activity in the top 100 g/cm? (or more) offers 
another interesting possibility: to determine production rates and hence the 

“»»io-r£ III* outside the sun's magnetosphere. Because the sun's magnetic 
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field removes many lower-energy galactic cosmic ray (GCR) particles, 
production rates due to GCR irradiation are usually low at the surface and 
increase with depth. Beyond the magnetosphere the lower energy particles 
would raise the production at the surface and the measured profiles should be 
qualitatively different. The results should be very interesting for cosmic- 
ray physics . 

Short half-lived nuclides such as 7 Be, 22 Na, 54 Mn, and 60 Co are less 
favorable for this work because of the long transportation time of the sample 
return. The radioactivity produced in the comet would decay appreciably 
during the transportation and measurable amounts of the nuclides would be 
produced by cosmic ray bombardment in the space probe unless the sample is 
encased in massive shielding. In addition, the high detection limit due to 
direct decay counting of these short lived nuclides requires larger sample 
sizes for the same precision. In-situ measurements of such nuclides should 
be considered. 
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